Walking speeds on horizontal planes and descending stairs for blind and visually impaired people. by Sørensen, Janne Gress & Dederichs, Anne
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Walking speeds on horizontal planes and descending stairs for blind and visually
impaired people.
Sørensen, Janne Gress; Dederichs, Anne Simone
Publication date:
2012
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Sørensen, J. G., & Dederichs, A. (2012). Walking speeds on horizontal planes and descending stairs for blind
and visually impaired people. [Sound/Visual production (digital)]. Fire Safety Day 2012, Lund, Sweden,
18/04/2012
Walking speeds on horizontal planes and 
descending stairs for blind and visually impaired 
people. 
 
Janne Gress Sørensen and Anne S. Dederichs 
Technical University of Denmark, Department of Civil Engineering 
12/7/2012 
4/18/2012 Walking speeds for blind and visual impaired 
people 
2 DTU Civil Engineering, Technical University of Denmark 
Outline 
• Introduction  
– Why is it important to consider blind and visually impaired people? 
• Method 
– Test locations 
– Video footage 
– Person density 
• Results and discussion 
– Walking speed on horizontal planes 
– Walking speed descending stairs 
• Conclusion 
4/18/2012 Walking speeds for blind and visual impaired 
people 
3 DTU Civil Engineering, Technical University of Denmark 
Introduction 
Why is it important to consider blind and visually impaired people? 
• Around 1 out of 6 persons are living with a temporary or permanent 
impairment worldwide. 
• 4 % has a visual impairment worldwide.  
• Visually impaired people are actively taking part in different parts of the 
society. 
• All buildings are accessible for all sections of the population – including 
people with disabilities.  
• Accessibility do not ensure egressibility. 
• Studies have shown that people with impairments are more likely to 
suffer during an emergency situation.  
• Blind and visually impaired people have special needs during an 
evacuation which should be considered. 
• Nowadays evacuation models are not validated for blind and visually 
impaired people because data are limited. 
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Method 
• Experimental study of evacuation characteristics for people with visual 
impairments. 
 
• Evacuation exercise on three different levels: 
– Single evacuation  
– Group evacuation  
– Full scale evacuation  
 
• Instruction of the participants was dependent on the level 
 
• 46 participant in the age of 10 to 69 years old. 
 
• No distinguishing in degree of visual impairment.  
 
 
 
4/18/2012 Walking speeds for blind and visual impaired 
people 
5 DTU Civil Engineering, Technical University of Denmark 
Test Locations 
• 4 different buildings 
– Two-storey buildings  
– Three-storey buildings 
– No specific installations for visually impaired people 
 
• The participants are familiar with the test environment.  
 
• There are stairs and long corridors at all four locations which are used as 
means of egress.  
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• All exercises are recorded with fixed video cameras. 
 
• Main corridors and stairs are filmed.  
 
• The cameras used are filming in a wide angle of 170 degrees with a 
rotatable lens.  
 
• The cameras are pointing both directly downwards and are turned an 
angle. 
 
• Doors are filmed from both sides. 
 
• Stairs are filmed from top and bottom.  
 
Video Footage 
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Person Density 
• The reference area for the person density on horizontal planes is 2 m2. 
– 1 meter in front and behind the person in focus. 
– 1 meter in width including the person in focus. 
– A guiding dog is considered as a person. (can be an obstacle to the 
blind or visual impaired person.) 
 
 
 
 
 
 
 
 
• A chequered mat is used to determine the density.  
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Results and Discussion 
• Video-example from full scale exercise. 
 
• Walking speed horizontally at low and high densities. 
 
• Walking speed descending stairs at low and high densities.  
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Walking speed horizontal 
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Walking speed horizontal 
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Higher density - horizontally 
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Walking speed descending stairs 
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Higher density – descending stairs 
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Conclusion 
• As the accessibility to buildings increases it is important to secure blind 
and visually impaired people in the same manner as able-bodied people. 
 
• The experiments shows that 
– Walking speed at low densities both horizontally and descending 
stairs are significantly lower than the theoretical value given by 
Nelson and Mowrer. 
– Walking speeds at higher densities shows the tendency that the 
experimental relation between walking speed and density is displaced 
downwards from the theoretical linear relation between speed and 
density.  
– It is not conservative to apply the theory of Nelson and Mowrer for 
blind and visually impaired people.   
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